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FOREIGN SUBSTANCE IN CHEWING TOBACCO. 

COURT DECIDES THAT MANUFACTURER IS NOT LIABLE FOR POISONING CAUSED BY A 
SUBSTANCE ACCD3ENTALLY INTRODUCED. 

The courts have held that manufacturers of drugs and foodstuffs 
are liable to consumers who purchase from dealers for injury resulting 
from negligence in allowing foreign substances to be introduced into 
the drugs or foodstuffs during the manufacturing or packing processes. 
(Public Health Reports Oct. 15, 1915, p. 3095.) 

The Supreme Court of Tennessee has decided that this rule is not 
applicable to chewing tobacco, on the ground that tobacco is not a food. 
(See p. 269 of this issue of the Public Health Reports.) 



MENTAL MANIFESTATIONS OF PELLAGRA. 

By W. P. Loeenz, Special Expert, United States Public Health Service. 

The occurrence of mental disturbances among pellagrins has been 
variously estimated in Italy, according to Marie, 1 at from 4 to 10 per 
cent, while in the United States the frequency of insanity among 
pellagrins has been placed by Grimm, 2 at 7.5 per cent. If the very 
mild types of aberration are included, it is probable that even a 
greater number show mental disturbances, a point very recently 
brought out by Singer, 3 who found that 52 of 130 unselected cases 
showed mental symptoms. 

The fact that mental disturbances are so frequently associated with 
pellagra — an association that has been noted ever since the recogni- 
tion of the disease — warrants investigation in this particular field. 
A number of such investigations have been made. Curiously diver- 
gent views and observations have been reported. In the present 
study it was thought advisable to restrict the inquiry to certain lines. 
These are indicated in the following questions, which were held in 

1 Marie, Pellagra ; Trans, by Lavinder and Babcock. The State Co., publishers, Colum- 
bia, S. C, 1910. 

2 Grimm, Public Health Report, U. S. Public Health Service, Mar. T, 1913. 

3 Singer. H. Douglas, Mental and Nervous Disorders Associated with Pellagra. Archive! 
of Internal Medicine, January, 1915, p. 121. 
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mind throughout the work here reported : First, are the psychic dis- 
turbances that accompany pellagra typical? Second, if a mental 
symptom complex can be ascribed, how does it compare with mental 
disturbances of known etiology? With this object in view, it was 
planned to make, whenever possible, a close study of individual cases 
throughout the course of the disorder. 

In the search for material a visit was made to the hospitals at Sa- 
vannah, Ga., where the United States Public Health Service was 
treating a number of pellagrins for purposes of investigation. Few 
of these showed mental disturbances, and after viewing opportunities 
elsewhere it was decided that the Georgia State Sanitarium at Mil- 
ledgeville offered the largest amount of material for study. From 
the latter part of January, 1914, to the middle of August of the 
same year a large number of cases were observed. The histories of a 
still larger number were available for careful perusal. Incidentally 
the well-preserved records and clinical notes that are taken as a 
routine at the Georgia State Sanitarium greatly facilitated this in- 
vestigation and made possible a much wider survey than could other- 
wise have been feasible. 

The literature dealing with the psychoses associated with pellagra 
is very contradictory. Oddly contrasting observations have been re- 
corded. The need of a careful investigation in this particular field 
was indicated by Finzi * in 1902, when he published his views on the 
mental symptoms of pellagra. He concluded that the psychosis was 
an amentia. This term "amentia" as used by European writers 
refers to a mental disturbance characterized by haziness or clouding 
of consciousness varying in degree, during which an individual is 
more or less out of touch with his surroundings and which not infre- 
quently is accompanied by sense falsifications. The mental states 
commonly found during the course of infectious diseases, generally 
looked upon as delirious states, are not unlike the condition that is 
termed " amentia " by Europeans. In this country the term has been 
used to indicate a condition of feeblemindedness — in fact, not a 
mental disease, but a failure of mental development; therefore, a 
congenital and not an acquired condition. 

Tanzi and Antoni 1 also viewed the mental disturbance associated 
with pellagra as of this type, viz, a mental confusion or delirium. 
Vedrani, 1 on the other hand, maintained that the psychosis of pella- 
gra ran its course without disturbance of orientation, an observation 
entirely at variance with the others, since a disturbance of orienta- 
tion invariably accompanies, is in fact an essential symptom of, the 
mental state that is termed "amentia." This difference among recent 
writers is difficult to understand and led Gregor 2 in 1907 to make a 

1 Marie, Pellagra. 

a Gregor, A., Beitragi zflr Kenntnig der Pellagrin Getetersterungen. Jahrba. f. Psych. 
U. Neurol, Leipz u. Wien, 1907, XXVIII, pp. 215-309. 
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painstaking investigation of the mental symptoms associated with 
pellagra. His work resulted in an excellent report dealing with this 
particular phase of the disorder. From 72 cases studied, he came to 
the following conclusions: That a fairly well-defined symptom com- 
plex occurred coincidentally with the somatic symptoms of pellagra 
and therefore that a causal relationship existed. He classified the 
mental states into seven groups: (1) Neurasthenia, (2) acute (stu- 
porous) dementia, (3) amentia (acute confusional insanity), (4) 
acute delirium, (5) catatonia, (6) anxiety psychosis, (7) manic-de- 
pressive and a terminal state of pellagrous dementia. 

This grouping of the mental conditions associated with pellagra 
offers no difficulty. AH the types mentioned, with the exception of 
catatonia, were observed in this investigation. The conditions, how- 
ever, were frequently very transient and these subclassifications were 
made possible only when the psychosis was Viewed in cross section 
at any one period of its course. When the psychosis was viewed in 
its entirety, it was frequently found that the characteristics of one 
group appeared at one time, while previously or subsequently the 
characteristics of another group were manifested. That many cases 
passed through several of these groups was mentioned by Gregor. 1 
This occurred so frequently in the writer's experience that the need 
of these rather poorly circumscribed groups was questioned. This 
applies particularly to groups 1, 2, 3, and 4. Gregor himself states 
that the milder cases of group 2 differ only in degree from group 1 
and that a prodromal stage resembling group 1 precedes group 3. It 
is my opinion that group 4 is an aggravation of the conditions classi- 
fied under group 3. In other words, the various clinical types coming 
under the groups referred to with the exception of the mildest in 
group 1 are merely degrees of the same mental disorder. 

In group 1 Gregor places seven cases. The symptoms are subjec- 
tive complaints of headache, gastralgia, vertigo, anxiety, vague, ill- 
defined fears, depressed mood, disturbance of association of ideas, 
questions answered after long hesitation ; later, apathy and inactivity. 
In the experience of the writer a neurasthenic state was very fre- 
quently associated with a depression of mood. This depression, how- 
ever, was not an abnormal state, but perfectly consistent with the 
physical condition that existed. As these patients were conscious of 
their malady, the pains and general distress would naturally result 
in a depression and can not therefore be regarded as disordered psy- 
chic activity. Upon the other hand, when the depression is exces- 
sive — that is, not in accord with the physical suffering and con- 
sciousness of a serious malady — it can be viewed as of psychotic na- 
ture. In such instances, however, one usually finds, in addition to 

1 Gregor, A, Beitrage zflr Kcnntnts der PcllagrOscn GelsterstSrungeiv pp. 215-309. 
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the depression, transient periods of confusion; also when confusion 
exists the depression of mood is more apparent than real. While 
apparently depressed, these patients were in many instances apa- 
thetic. Their interests were seemingly lost or largely self-centered. 

In order to facilitate the presentation of this report it seems desirable 
to state at this point the classification of the mental states that will be 
followed. Like Singer, the writer separated his cases into groups, de- 
pending upon the etiologic value that could be ascribed to pellagra. 
The cases in which pellagra alone seemed responsible for the mental 
symptoms were subgrouped into two classes, viz, confused and deliri- 
ous forms. The remaining material was viewed as instances of com- 
plication; that is, the development of pellagra in an individual al- 
ready insane, the psychosis in this instance antedating the pellagra 
by years and being entirely unrelated. Another group of cases in 
which Singer believes that pellagra may serve to precipitate a mental 
disturbance in a susceptible individual was also made. These will 
be considered later under the atypical mental states encountered dur- 
ing a course of pellagra. The term neurasthenia was applied to the 
noninsane cases, of which there were not many seen, though the con- 
dition of neurasthenia was frequently obtained in the history of the 
cases committed as insane. 

Singer has employed a very good term in designating the mental 
aberrations that are, according to his investigations, so very fre- 
quent. The term, symptomatic depression, as used bv him fits the 
conditions he found in the noncommitted cases and is quite analogous 
to the neurasthenic state in group 1, described by Gregor, and also 
found in the writer's limited experience among the noninsane pel- 
lagrins. 

The cases designated as confused in this report are practically all 
included in the severe symptomatic depressions of Singer. In the 
separation of sane from insane pellagrins, the writer placed greater 
stress upon the relative clearness of the patient, the condition of his 
sensorium, and less upon his mood. When the patient was found to 
be out of touch with his surroundings, did not clearly comprehend 
at all times, the mental condition was viewed as an aberration. The 
term that seemed to fit this condition best was " confusion." Here, 
as elsewhere, the condition varied in degree from the standpoint 
of both duration and severity. Not infrequently the condition 
was very transient, a matter of a few hours or less, though mani- 
festing itself almost daily during the course of acute pellagra; in 
other cases the confusion was much more marked and continuous 
for several weeks. 

The other type of mental reaction associated with pellagra and 
attributable to this disease without demonstrable or suspected com- 
plications wiljl be referred to as delirious, the term not differing from 
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that used by Singer for similar reactions and analogous to the cases 
described by Gregor in groups 3 and 4. These delirious types dif- 
fered clinically from the confused types by being markedly con- 
fused or not infrequently entirely disoriented with motor restless- 
ness and vivid sense falsifications. 

Neurasthenia. 

The neurasthenic condition as described by Gregor, or the sympto- 
matic depression of Singer, was elicited in 12 or 17 sane pellagrins 
examined. Four of these cases which failed to show these nervous 
symptoms were children. No special effort was made to study sane 
cases. The problem held in mind concerned abnormal mental states 
associated with pellagra. As a consequence the writer has no data 
bearing on the frequency of mild depressions among noncommitted 
cases, such as those reported by Singer. Judging from anamneses 
taken in the cases studied at the Georgia institution, he is convinced 
that a neurasthenic state is an almost constant prodromal of the more 
serious mental conditions which bring about commitment. The fre- 
quency of the neurasthenia, which in some instances may be aptly 
described as symptomatic depression, in the institutional cases 
studied, makes it seem very probable that an equal or larger number 
can be found among the pellagrins at large in cases that never 
progress to the point suggesting insanity. 

In referring to the frequency of neurasthenia, either in the his- 
tories of the pellagrins committed to an institution as insane or in 
the noninsane cases, adults alone are considered, since the writer's 
study was largely restricted to such cases. A rather typical example 
of this neurasthenia is illustrated in the following case : 

Case S. R., colored, female. Admitted to the Georgia Sanatorium In February, 
1914. There was nothing of note in patient's family history or her own per- 
sonal history up to about one year previous to her hospital admission, when her 
present illness began. At that time she felt ill, could not do her housework, 
her muscles ached ; she felt tired, slept poorly, her tongue had been very sore, 
and her bowels loose ; later her hands became reddened and inflamed. After a 
few weeks she felt better, though her bowels were loose occasionally. About a 
month previous to her admission, the nervous symptoms again became promi- 
nent, and she was advised to come to the hospital for treatment. Upon admis- 
sion she was quiet, perfectly oriented, and clear ; she gave a coherent account of 
her life; no delusions or hallucinations could be elicited. She knew she had 
pellagra, and voluntarily came to the hospital for treatment ; though she knew the 
institution was for mental cases, yet she was informed that pellagra was treated 
there also. Her memory showed no defect; her retention was good; general 
information in accord with her opportunities. She complained of great bodily 
weakness and wished to remain in bed ; she also complained of itching and burn- 
ing of the throat, pains in the abdomen radiating upward ; pains over the spine 
and in the legs, persistent headache, and sleepless nights. During the early 
part of the following month, about two weeks after her admission, the physical 
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symptoms became aggravated, excessive salivation developed with very severe 
stomatitis; the darkened, thickened skin over the hands, forearms, and feet 
showed an outer border of redness ; sloughs developed over the knees ; diarrhea 
continued unabated throughout the period of her hospital residence. Her 
emaciation now became very severe; yet the patient remained very clear until 
about two days before her death, when she was observed at times to be slightly 
hazy. She continued to recognize the examiner, however, and others about her ; 
but failed to recall details of former conversations ; happenings of the last few 
days were no longer retained. Where she had kept track of time spent at the 
hospital since her admission, she now became somewhat hazy and was in doubt 
as to the length of her residence. No hallucinosis developed. When asked con- 
cerning the pains and aches she referred to upon admission, she claimed that 
these were no longer as severe. About 20 hours preceding her death she paid 
little attention to questions that were asked. She lay quietly in bed, occasionally 
twitching an arm or leg, and when either was held up, a coarse, jerky tremor 
was observed; her face was Immobile and eyes half closed. When spoken to 
loudly she comprehended the question asked and in a feeble, hardly audible 
voice would make coherent replies. Without further change the patient died 
suddenly. In this instance no mental impairment occurred until shortly before 
death ; the nervous condition is termed a neurasthenia. 

Confused Types. 

Usually after a period of neurasthenia such as described in the 
former case, without any abatement of the nervous distress men- 
tioned, the patient develops periods of haziness during which he is 
but partially oriented. This disorientation usually manifests itself 
at first in a failure to keep track of time duration. Shortly after, 
even fairly familiar surroundings are not completely recorded. 
Manv slight occurrences, whether within the field of vision or of 
hearing, make no impression. Gross stimuli are comprehended, 
however. This dimming of apperception is not limited to the special 
senses alcne, but slight tactile stimuli are apparently insufficient to 
pass the threshold of consciousness. The indifference to flies, etc., 
about the face and hands would indicate this. With the haziness as 
to whereabouts a feeling of apprehension is almost constantly present. 
At times this apprehension is very vague and ill defined; at other 
times and not infrequently it is very marked and becomes a great 
distressing fear. These patients not only show evidence of this by 
their behavior, but usually express this apprehension or fear in some 
manner. 

As a rule, after the above condition has developed, hallucinations 
appear. In the less" clouded cases these hallucinations are largely in 
the auditory field and usually take the form of an indistinct mur- 
muring attributed to some near relative, quite frequently children, 
or to the voice of God. Visual and somatic hallucinations are also 
encountered, though not as frequently as the auditory. The tran- 
sient nature of this confused condition has been previously men- 
tioned. During intervals of confusion these patients have a degree 
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of insight into their mental condition. Very frequently they malj:e 
expressions indicating a consciousness of mental inadequacy; this 
the writer has found to be a fairly constant symptom of these mildly 
confused types. The following cases will serve to illustrate this type 
of mental reaction : 

Case R. S., colored, female. Upon admission to the sanitarium the patient 
showed a characteristic pellagra. She was clear mentally, appreciated her 
surroundings, and gave a detailed and apparently accurate account of her life 
history. About one year previous to admission she felt " heavy." The house- 
hold work she was accustomed to perform became a laborious tusk. She felt 
very weak, had intermittent attacks of diarrhea and constipation. Her tongue 
felt swollen and appeared " inflamed." Her muscles ached, she had pains in 
the region of the heart, skin over hands burned and itched, and she lost 
progressively in weight. Her account of the weeks preceding her admission 
was rather meager. She knew that she was at home, but was unable to relate 
events leading up to her commitment. Prom the information received with the 
patient it is probable that she became very confused previous to her admission. 
When interviewed shortly after she came to the hospital the patient seemed 
fairly clear. She was oriented as to place, but hazy as to time. She did not 
know the day of the week, nor could she approximate the time of the month. 
She recognized the clinician as a physician, appreciated the character of the 
institution, and correctly identified the attendants. No hallucinations could 
be elicited, nor was there a retrospective account of any experience that could 
have been interpreted as hallucinatory. She was not depressed at this time, 
cooperated willingly, and seemed quite grateful for any little attention paid to 
her. After two days a change occurred In her mental condition. The con- 
fusion now became quite apparent. Previous conversations and interviews 
were not recalled. Retention tests applied showed failure in this field. While 
her memory for the immediate past became hazy for details, grosser or more 
striking events were retained. Coincident with this aggravation of her mental 
state the physical signs of pellagra became acute. The stomatitis and diarrhea 
were very severe ; the skin between the fingers and over the knuckles sloughed. 
Mentally sl»e became less and less in touch with her surroundings. Finally a 
deep stupor developed, and the patient died. 

In this instance the mental condition was a confusion with a prodromal 
neurasthenic state, the confusion manifesting itself in a clouding of the sen- 
sorium which placed the patient out of touch with her surroundings. The con- 
fusion deepened as the physical signs of pellagra became more acute. In this 
instance no hallucinosis appeared throughout her stay at the hospital, a period 
of three weeks. 

Case J. S., white, female. After the death of her husband the patient was 
compelled to do hard, laborious work. Her income was insufficient to support 
her children, who were then sent to an orphanage. At about this time her 
health failed. She became weak, lost weight, her hands became inflamed, and 
she was told that she had pellagra. This occurred about four months previous 
to her admission. When admitted to the hospital the patient was quiet and 
answered questions relevantly and coherently. She admitted that she had been 
worrying about her children ; that at times she felt " very confused," as if her 
head were "whirling around"; that frequently she felt startled, because it 
seemed as if " she did not know just what had happened." Frequently during 
the last few weeks she had vague fears as if something was to happen. " some- 
thing dreadful." Usually at these times her children would come to her mind. 
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She thought she had been sent to the hospital because her " mind was failing." 
Upon admission the patient had a well-developed pellagra with skin, mucous 
membrane, and intestinal symptoms. Although apparently clear, she showed 
considerable confusion as to recent happenings and made a number of contra- 
dictory statements of which she was evidently not aware. She was oriented 
as to place, knew its character, and recognized the physicians and nurses. She 
did not know the day of the week, and in estimating the time of the day she 
failed by over three hours. Her memory for remote events showed no dis- 
crepancy. She denied hallucinations, nor were any delusions elicited. She was 
a trifle anxious in her attitude, looking about in a somewhat apprehensive 
manner. She understood questions and answered revelantly and correctly so 
far as her faulty memory for the recent would permit. She tired easily and 
gave the impression of wishing to be left alone. 

Retention tests applied were not recalled after one hour. The patient even 
failed to recall that a test phrase and number had been given her. After 10 
ininntes the patient could recall only 2 of 5 simple tests. In performing mental 
calculations she experienced greal difficulty. The serial subtraction of 7 from 
100 was not performed. She counted from 1 to 20 In five seconds ; the reverse 
count required 18, and in addition the patient had to be assisted and urged 
to continue. At this time she complained of mental confusion. Later she 
developed auditory hallucinations. These invariably concerned her children 
and herself. They were usually of a condemnatory character. The voices were 
not very distinct, but were described as a murmuring that she heard when 
alone. She could understand that her children were to be tortured and she 
herself was to meet with some indescribable calamity. She now showed fear 
and expressed anxiety as to her future. Her disorientation became more 
marked ; although she knew she was at the hospital, she mistook attendants 
for patients ; she lost track of the length of time she was at the hospital, and 
her memory for the recent became very much impaired. Questions asked were 
frequently unheeded, though by insistence and repetition a monosyllabic reply 
which indicated some comprehension could be obtained. Throughout this time 
the patient remained quietly in bed ; facial expression heavy, eyes usually 
fixed toward the ceiling, showing no interest and taking no notice of her sur- 
roundings. This condition persisted several weeks. At night patient was 
usually restless and frequently soiled herself. She had to be urged to take food. 
The physical manifestations of pellagra subsided and gradually the mental 
condition changed. Within a week the stuporous state disappeared and the 
patient seemingly took more interest in what was going on about her. Hal- 
lucinations were no longer elicited. The apprehension disappeared and she 
became clear. Her recollection for events preceding her admission was very 
faulty, nor could she recall any events with any degree of certainty for the 
period of confusion that has been described. She recalled hearing voices that 
she now recognized as imaginary, and described them as of dream-like experi- 
ence. The patient eventually made a complete recovery. 

Case C. F., colored, female. Admitted to the sanatorium March 26, 1914. 
There was nothing of note In patient's early life until the advent of her present 
Illness, which began about a month previous to admission, and consisted of a 
typical pellagra, accompanied by a neurasthenic condition such as previously 
described. When admitted the patient was extremely reduced physically. She 
appeared frightened and apprehensive; at times would look about and mutter 
and mumble as if in response to a voice. She seemed entirely lost to her sur- 
roundings. But few questions were answered relevantly. AVhen asked how 
she felt, she replied, " I feel like something is going to happen, I feel that way, 
I feel that way." When asked if she saw strange sights that 6he eould not 
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account for, she replied, " Yes ; something running around the walls sometimes." 
She admitted great fear, did not recognize the physician and nurse as such, 
gave no account of her trip to the hospital, did not recall a former interview 
with the examiner, did not appreciate the nature of the institution, and was 
mildly restless, which condition became aggravated at night. She was fre- 
quently observed muttering and mumbling to herself, paid no heed to bowel or 
urinary discharge; she appeared sad and sometimes her eyes would suffuse 
with tears; she never asked any questions and never made any efforts to orient 
herself. The simplest calculations were not performed. When directed to 
count from 1 to 20 she began, but stopped before she reached 6. Retention 
tests were not recalled after two minutes. The few replies made by the patient 
were in a hesitating, low tone of voice, which became less and less audible, 
and at times the patient would reiterate the last word until it became an indis- 
tinct whisper. The patient never made any request for food, though at times 
she indicated a thirst by making an effort to point to her lips. When lying 
quietly in bed a tremor of fingers was present. This became accentuated 
when patient made an effort to raise her arm from the bed. At times coarse, 
jerky movements of both upper and lower extremities were observed. The 
patient continued in this mental and physical condition over two months, when 
improvement occurred. Later, when clear and oriented, she showed a well- 
marked amnesia for her earlier period at the hospital. 

Case M. G., white, female. In this patient pellagra had existed three years. 
From the informant it was learned that the patient had complained of pains 
generally distributed about the body, vertigo, stiffness of the muscles, and gen- 
eral weakness. Upon admission to the hospital she had a typical pellagrous 
rash and loose bowels. Mentally she was confused, could give no account of 
her trip to the hospital or the happenings of the previous two weeks, frequently 
paid no heed to the questions asked, but said over and over again, " I'm scared, 
I'm scared. What are you going to do to me? Am I going to be killed? I 
don't like to be left by myself." She knew in a vague way that she was at a 
hospital, but did not know its location, nor did she know the day of the week 
or the month, and made no effort to fix the hour of the day. Her retention 
was very defective. She counted from 1 to 20 in 10 seconds with difficulty, and 
she made no effort to reverse, nor would she perform simple mental calculations. 
She frequently remarked, " I have pellagra ; I have been in bed two weeks. Oh, 
I don't remember ; I don't remember." Although the patient denied hallucina- 
tions, from her behavior at times it was thought that they probably existed. 
At times the patient appeared more clear than at others, when she would show 
a certain degree of insight into her condition, at one time stating that she knew 
there was something wrong with her mind, that everything seemed "strange" 
and unfamiliar. The patient ultimately recovered and showed a well-marked 
amnesia for her previous confused state. Certain of the happenings were 
more readily recalled, and these coincided with her periods of relative clearness. 

Case I. O., white female. The anamnesis failed to disclose any previous his- 
tory of pellagra. Upon admission the patient showed dark, dry, scaly skin over 
backs of hands, redness and large cracks over the knuckles, desquamation of 
the palms of the hands, denuded tongue with fine tremors and exaggerated 
reflexes. She had been taken from her home to jail because of her mental 
condition, which, from the description, was apparently an excitement. Upon 
admission to the hospital the patient complained of backache, general physical 
depression, vertigo, headache, and pains in the arms and legs. Mentally she 
was confused and unable to give an account of her trip to the hospital. The 
day following her admission she could not recall her former interview with 
the examining physician. Retention tests were forgotten within a few minutes. 
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She did not know the day of the week, the month, and was doubtful as to the 
year. Her frequent reply to questions was " I don't know," or " I have for- 
gotten." She made no effort to cooperate, being listless and apathetic. At times 
she admitted feeling depressed, though at others she said she felt neither sad 
nor happy. She remarked that she heard singing at night and voices that came 
from without the room. These frightened her, particularly when the voices 
sounded like her children. She stated that a few days before coming to the 
hospital she was very much frightened because she believed that somebody was 
" after her." At one time she claimed that she could " feel things crawling 
around in her abdomen " ; also that she saw bugs and snakes in her room at 
night, and that she had complained of this to her people. At times she was 
observed to cry- When asked concerning this, she said that she was fearful of 
what was to be done to her children. She did not know by whom or why her 
children should be harmed, yet she felt this fear. On a number of occasions 
the patient remarked, " My mind goes off." When asked as to this, she said 
that she couldn't think and that she seemed lost. The patient always appeared 
very confused. She failed to appreciate the nature of the institution, failed 
to recognize the nurses, and never became clearly oriented. Gradually an in- 
difference developed and the patient became very careless and apathetic. In 
the course of a few months she became seclusive ; although she had improved 
in her general physical condition and was up and about, she became very untidy, 
irritable, and inaccessible, showing no initiative, requiring to be led from place 
to place, never associating with others or showing any inclination to converse. 
The final condition was a severe grade of dementia, with a persistence of 
darkened, thickened skin over the dorsum of fingers and marked anemia. 

These few cases serve to illustrate the basic symptom upon which 
the grouping of confused states is made. It will be noted that these 
cases all showed at one time a condition of mental cloudiness, also that 
varying degrees of this partial disorientation were present, and like- 
wise that it was more or less episodic, viz, periods of confusion were 
interspersed with periods of relative clearness. Aside from this pri- 
mary disturbance of orientation, individual variations are encoun- 
tered in the presence of hallucinations, expression and evidence of 
fear, and apprehension as well as delusions. The point which is em- 
phasized is that, whatever the added mental symptoms may be, 
they occur in a certain setting — a partial disorientation. Not infre- 
quently these patients appear depressed, and many will express ideas 
consistent with a depressed mood. This is particularly true of those 
with hallucinatory experiences, since these usually take the form of 
self-condemnation or injury or harm to a near relative or friend. 
This condition, however, is associated with the state of confusion 
previously described. The prominence of apprehension in these con- 
fused cases probably results from the failure of the patients to prop- 
erly adjust themselves to the conditions that surround them. The 
feeling of mental inability which is variously, expressed indicates a 
degree of insight into the confusion. This consciousness of mental 
difficulty was expressed during periods of relative lucidity and, as a 
rule, when the patient was tested as to recent memory or asked to per- 
form calculations that required a little concentration for a brief 
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period. This feeling of insufficiency was never expressed during a 
period of relatively greater confusion or during a stuporous 
condition. 

Delirious Types. 

As previously mentioned, the primary disturbance of orientation 
observed in the confused cases is here deepened, so that the patient is 
for periods at least completely disoriented. Apprehension or fear is 
not as constant, but instead patients show great motor restlessness; 
this activity is apparently purposeless. The sense falsifications here 
become very prominent, particularly the visual. Not infrequently 
the same cases will show periods of confusion preceded by a delirium 
or the delirium may follow a confusion. The writer made it a prac- 
tice to designate the case as of the delirious type, if it showed distinct 
evidence of complete disorientation at some period during its course. 

This carrying over from one group to another is fairly common 
and emphasizes the fact that this differentiation of confused and 
delirious type is simply a grouping dependent upon either severity of 
intoxication or degree of individual reaction to intoxication. Prob- 
ably both conditions obtain, since this grouping had little prognostic 
significance. Cases that remained confused throughout the course 
of their alienation seemingly gave but little better prognoses than 
those in which mental condition was essentially a delirium. Excep- 
tion is made, however, in the instance of the very severe grades of 
delirium that have such a marked resemblance to the delirium of 
typhoid. In these instances the outcome was almost invariably fatal. 

That severity of intoxication may be an additional reason for the 
delirious reaction is possible, since as a rule these delirious cases 
presented the other signs of pellagra in severer grade. Yet this 
is by no means a constant observation. The writer has seen cases 
such as the one illustrated as typifying the neurasthenia which 
showed very marked physical evidence of the disease, while on the 
other hand, a case to be quoted later (case E. M) showed slight ex- 
ternal evidence of pellagra. Yet the first quoted showed very slight 
or no mental abnormality, while the latter gave very marked mental 
symptoms. It is probable that these cases of delirious reactions rep- 
resent, in part at least, individuals prone to such disturbances, analo- 
gous to the instance of susceptibility to delirium from relatively 
slight fever. 

The following cases will illustrate the delirious type of mental 
disturbance associated with pellagra : 

Case C. H., colored, female. Upon admission to the sanitarium the patient 
had a characteristic pellagrous rash over knees, elbows, hands, and feet. Feet 
and legs were quite edematous. The daughter stated that the patient had 
been well until three years before, at which time her health failed, she com- 
plained of headache, vertigo, muscular pains, tongue and mouth became sore. 
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and diarrhea developed. At this time the daughter was told her mother had 
pellagra. About two months previous to admission the patient suddenly 
became very irritable, struck her children, drove them out of the house, did 
not eat, and was very excited for several days. Following this, the patient 
seemed well mentally until about a week before coming to the hospital, when 
she again became excited, ran about the house, shouting and crying, praying 
and singing. 

When admitted the patient was very restless, threw herself on her knees, 
paid no attention to questions, showed great fear when approached, and had 
to be forcibly led to the examining room. If not held, the patient would go 
about the room, peeping through the windows and door. No relevant replies 
were obtained to questions. When asked her name, patient replied, " Mamma, 
where are you, mamma?" The attendants observed her behave in a similar 
way when in her room, frequently going to the door of her room and crying 
out the same appeal. The patient was evidently entirely disoriented. She 
referred to the place as " Dodge " and to the examiner as " Mr. Jesup." When 
asked what she was doing there, she replied that she came to see her folks. 
At one time she said that God spoke to her and told her to pray. Her memory 
could not be tested. Three months later the patient was filthy, destructive, 
did not associate with others, and was inaccessible. A discoloration of the 
dorsum of the hand with thickening of the skin was still present at this time. 

Case N. H.. white, female. Patient had had pellagra two years; previous 
to that time had been healthy. The condition manifested itself shortly after 
the birth of her last child, after which time the patient progressively lost in 
weight and suffered from neurasthenia. Shortly before her admission to the 
hospital she became very rastless and excitable. Upon admission the patient 
was inaccessible to any detailed examination. She was very evidently con- 
fused and appeared very apprehensive. She resisted care, had to be forcibly 
led to the ward, constantly crying and shouting, calling for her husband and 
her children. When asked, "Do you know where you are?" answered "No." 
When asked, " Why did they bring you here?" replied, " I don't know ;" later 
said "They said my mind was not right, and they were not going to let mo 
raise my baby, and I have raised all three of them." When asked whether 
she had any trouble with her thoughts, replied, "Yes; sometimes I was afraid 
somebody might kill us." Claimed that she was tired and did not want to be 
bothered with questions. Also remarked, "When my baby was 3 years old 
my hands peeled off and my bowels ran off. This was this fall two years ago." 
When asked if she felt downhearted said, "I am lonesome away from my 
husband and children." She also claimed that her husband and children mis- 
treated her, yet could not name any particular incident. She admitted having 
had dreams and said that God spoke to her and told her she was " going to 
suffer," that she was " going to die." She said that at times she felt as if she 
were hypnotized and that she had been accused of " doing things " which she 
could not recall. This patient was blank for a long period previous to her 
admission. Of her trip to the hospital she had no recollection, could not recall 
what was done for her upon admission, did not know the name of the hospital 
or its character, was doubtful concerning the people around her, and did not 
recognize the physicians and nurses as such. Her retention was nil ; could not 
recall the tests after a few minutes. Her memory for the remote was better; 
the patient was able to give some account of her previous life and also the 
development of the pellagra. Throughout the interview the patient evinced 
great fear and several times was observed to look hastily about, out of the 
window, and mutter some words as if in reply to an auditory hallucination. 
At night she was very restless, constantly getting up in bed and going to the 
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door and windows. Very little change occurred in the patient's mental con- 
dition for a period of about five weeks, when gradual improvement in both 
the physical and mental condition developed. After two months the recovery 
was complete. A failure to recall instances upon her admission and for several 
weeks during her hospital residence shows the extent to which she was out 
of touch with her surroundings ; in other words, the patient had an amnesia 
that covered the period of delirium. 

The delirious types, as already mentioned, include cases showing a 
grave disturbance that has been compared to typhoid fever. This 
form of delirium is fairly frequent and in my experience usually 
fatal. The similarity to a severe typhoid during its third week is 
very striking. Without positive Widal or other unmistakable evi- 
dence of a typhoid infection the delirium encountered in pellagra, 
when of this character, can be differentiated only with difficulty. 
The presence of characteristic skin lesions or the history of their 
presence is essential for the diagnosis. The characteristics of the 
delirium offer no differentiating symptoms, since the emaciation, 
diarrhea, sunken cheeks, sordes, dry fissured tongue, low mutterings, 
subsultus, carphologia, occasional violence, and complete disorienta- 
tion are common to both conditions. Case illustrations are unneces- 
sary; the symptoms are such as are found in very severe intoxications. 
When an occasional muttering is audible and intelligible it never 
indicates any awareness of time, place, or person. The motor rest- 
lessness is of wide range. It not infrequently shows monotonous 
characteristics. Certain movements without apparent purpose are 
maintained in spite of efforts to restrain. Coarse twitchings of mus- 
cles are very prominent. These patients, as a rule, show no indica- 
tion of a hallucinosis. The very few that improved following this 
grave form of delirium were completely amnesic for this period. 

This form of delirium may terminate a case that has been simply 
confused for a period of several weeks, or it may develop quite sud- 
denly in a case that showed the milder form of delirium previously 
described. In the majority of the fatal cases a typhoidal state mani- 
fested itself as a final condition. The duration of this typhoidal 
state is variable. Several cases continued in this condition for over 
three weeks, though rarely does the condition last longer than a 
week or ten days. Its outcome is not necessarily fatal. A few cases 
passed through this grave form of delirium and were rapidly im- 
proving at the close of this investigation. 

Other clinical pictures from a psychiatric standpoint are occa- 
sionally seen in these deliria. These atypical reactions may account 
for the terms " acute mania " or " catatonia." A psychosis associated 
with pellagra has in some instances been described as a "mania." 
This term is justifiable if the striking, more evident symptoms alone 
are considered and the basic disturbance of orientation is ignored. 
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The following case illustrates this manic-like reaction during the 
course of a pellagra : 

Case R. M., female, white, age 33. Large and muscular, weight about 160 
pounds, with a pellagrous dermatitis half encircling the neck, both hands a 
bright pinkish hue with fine scaling, an inflamed tongue and buccal cavity. 
When first observed the patient was extremely overactive, constantly trying 
to get up from the mattress. When approached she would grasp at the exam- 
iner's clothing,, talking almost constantly. At times this talk showed all the 
characteristics of a manic flight. To the salutation of " Good morning " the 
patient replied, " Morning, morning, day, and night, good-bye, good luck, Hello 
John, come here, damn you — hell, hell, it's burning, put it out, get out — water, 
give me some water," etc. The patient would laugh and shout at the top of 
her voice, clutch at anything within her reach, and hold fast if successful. 
When asked questions the patient would, as a rule, repeat part of the question ; 
at no time was any relevant reply obtained. This overactivity, press of speech, 
rambling talk with occasional flight, and distractibility with inattention and 
apparently elevated mood continued for over two weeks, when the patient 
developed a delirium showing the characteristics referred to as " typhoidal." 
The history obtained with the patient gave no indication of any previous mental 
disease — the pellagra preceded the " excitement " noted previous to admission 
by two months. 

The manic-like behavior of this patient was very striking, yet this reaction 
occurred during a period of probably total disorientation. At no time when ob- 
served did the patient utter any remark that would tend to show she was at all 
in tonch with her surroundings. In fact, at times it was apparent from her 
talk that she felt herself at her home, and also upon a few occasions she called 
her husband's name. It was concluded that the patient was entirely uncon- 
scious of her surroundings. The words that she picked up from conversation 
in her presence or direct questions to her seemingly carried no meaning. 

It was also in the course of a delirium that catatonic reactions were 
observed. These instances were few, however. In three cases the 
similarity to catatonia consisted in verbigeration and other monoto- 
nous activities. A word or phrase would be muttered over and over 
again. Heedless of questions, though at times interrupted for a 
brief period by a loud command, the patient would return to the 
same or some other word or phrase and continue its reiteration. 
These patients also moved their fingers and hands in endless repeti- 
tion. None was accessible to questions, none gave any indication of 
being aware of his surroundings, other than the few instances when 
s slight response was obtained to an imperative, repeated, and simple 
command, such as " Show your tongue." They likewise showed con- 
siderable resistiveness and would assume rather constrained attitudes 
in bed. In no instances was a definite, waxy flexibility observed. 
One case of this type improved during the period of observation and 
showed an almost complete amnesia for the time during which she 
showed these catatonic symptoms, in this respect differing from the 
catatonia observed in dementia prsecox. 

Eesistance to muscular movements was occasionally encountered 
among the cases that showed simply a mental confusion such as pre- 
Tiously described. This resistance, however, was not of a catatonic 
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type. It was observed in cases that held the arm or leg in a state of 
considerable flexion. When efforts were made to extend the limb a 
resistance would be met, and, furthermore, pain frequently com- 
plained of and evidenced by facial expression. If instead of exten- 
sion an effort was made further to flex the leg or arm suddenly no 
resistance would be encountered. These muscular attitudes that at 
times gave the appearance of constraint are thought to be due in 
many instances to actual muscular cramp. 

The mental symptoms of both the confusional and delirious types 
are dependent upon a lack of impressibility. The clouded sensorium 
fails to assimilate or properly coordinate sensory impressions. Not 
infrequently, in the less affected cases, by great emphasis and in- 
sistence an impression will be properly grasped and in such event a 
normal response can be obtained. In other words, quite a number 
of patients who are apparently quite out of touch with their sur- 
roundings can be made to attend for brief periods. The disorder of 
memory is therefore more of a failure to receive an impression than 
an inability to recall. This lack of impressibility accounts for the 
haziness as to surroundings shown in their partial disorientation. 
This haziness, as a rule, first involves time, the approximate hour of 
the day being lost; later, haziness as to place and person develops. 
The feeling of apprehension so very common in the well-developed 
confused and mildly delirious cases seems also dependent upon the 
clouded sensorium of the patients, the degree of apprehension and 
fear reaction seeming proportionate to the extent of disorientation, 
up to the point where the latter is complete. When the patient is 
entirely out of touch the fear reaction is not prominent and is in- 
frequent. The spontaneous utterances, "Where am I? What are 
you going to do with me? I'm lost; everything is gone; don't kill 
me; my mind is blank. Where are my children? " etc., indicate the 
nature of the anxiety these patients feel and, furthermore, tend to 
show that this anxiety results from an inability properly to interpret 
conditions surrounding them. The hallucinations are, as a rule, in 
the auditory and visual fields. The voices are rarely distinct or con- 
stant. In many cases they are described as murmurings, in others 
the information conveyed is more in the nature of a premonition. 

Both the auditory and visual sense falsifications became more 
evident in the cases that show a delirious reaction. Here the hallu- 
cinations assume a more terrifying character. The voices condemn, 
threaten to torture, kill, burn, murder, etc., while the visual are of 
somewhat similar character, hideous animals, frightful apparitions, 
or the patients see their own body hanged or their children tor- 
tured. Accompanying these hallucinations a fear reaction was in- 
variably observed. In the milder or confusional types visual hallu- 
cinations were never distinctly described. The "voices" did not 
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have the same terrifying character. In these instances they were 
described as indistinct murmurings usually ascribed to relatives, 
particularly children. Also the " voice of God " was frequently 
mentioned in these cases. The complete content of any message was 
rarely recalled. As a rule, the patient would simply state that God 
had spoken to him without giving further details. 

Anxiety Psychosis. 

An anxiety psychosis has been described in connection with pel- 
lagra. A number of cases were observed that showed during their 
course a mental symptom complex, not unlike that described as in. 
volutional melancholia. At certain periods in the course of the cases 
observed the picture was quite classical, yet invariably, by closer 
scrutiny, a haziness or clouding of the sensorium could be detected. 
This disturbance of consciousness in conjunction with a mental con- 
dition that has the general appearance of an anxiety psychosis has 
in the experience of the writer been found only in pellagra. The 
following case illustrates this condition : 

Case F. H., white, female, age 43. Admitted March 3, 1914. Patient's father 
is said to have been " nervous " and a paternal uncle insane. Patient's early 
life was uneventful. As a child and during attendance at school nothing of 
note occurred. She married at 20. About six months previous to her admission 
a mental change developed. She became " nervous " and depressed, restless 
and sleepless at night, constantly worrying about trivial matters in the house- 
hold, also concerning her' children. She was observed sitting alone, wringing 
her hands and moaning, and very frequently she shed tears without apparent 
cause. The patient acknowledges that about six months previously she became 
depressed. Upon admission she showed a well -developed pellagra. The hands 
and wrists were symmetrically affected, a slight diarrhea was present, the 
tongue appeared denuded of epithelium. She complained of pains about the 
body, particularly along the spine; also of being "nervous" and feeling 
" frightened." She was poorly nourished and anemic. The patient stated that 
she had had " this erysipelas " (referring to her hands) for over 20 years; that 
the eruption appeared twice every year. 

Upon admission the patient appeared depressed. When interviewed she fre- 
quently wept. She spoke in a whining tone of voice, appreciated the questions 
asked, and replied relevantly and correctly, excepting in the instances in which 
her memory was at fault. She sat in a rather dejected, uncomfortable attitude 
as a rule, picking at her dress or rearranging it, almost always looking toward 
the lloor, only occasionally looking at the examiner, and then only when a 
question was repeated. Excepting the slight restlessness of the hands the 
patient was quiet. She appeared tidy in her dress and was cleanly in her 
habits. She frequently complained of being " afraid," and also of hearing 
" voices." She took sparingly of food and slept on an average four hours 
during the night, though not regularly nor restfully. Her ideas of self- 
reproach were frequent. Such expressions as these were typical : " I have 
sinned " ; "I can't be pardoned " ; " there's no use in praying " ; " my children 
will suffer because of me." Her depressed mood was not only apparent, but 
expressed in many replies; for instance: How do you feel? "I feel bad." Are 
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you downhearted? "Yes; I feel bad;'I want to go back home." "Yes; I feel 
so bad." " My head hurts." " I am as sick as I can be." The auditory halluci- 
nations mentioned by the patient had in the beginning a melancholic coloring, 
though later they became more terrifying in character. In reply to questions, 
or at times spontaneously, the patient said, " 1 hear you all talking about me." 
Asked. When you are alone? replied, "Yes, sir." What is said? "They just 
talk about me." Bad things? "They want to take me out of there." Are 
you frightened then? " They frighten me when I feel so bad." " I don't know 
their names." Later in the course of her illness the patient stated, "They 
want me to be out; they are tired of me. I hear them planning to kill me; 
they want to get me out of the way." Have you enemies? " Seems like I 
have." 

The following replies indicated the patient's confusion: She said. "I told 
you the other day that I haven't been well" (this during the first interview). 
Bo you know me?. "Yes; it is the one that has been in here." What is your 
name? " Hamilton — Tiney Hamilton; you all know it; I told you all before." 
What place is this? "I don't know." Is it a hospital? "'Pears like it was." 
Is it Milledgeville? "Atlanta was where I was going." What day of the week? 
" I don't know." Monday, Tuesday, or Wednesday? " It must be Sunday." 
What makes you think so? " I left home on Sunday about a week ago." Do 
you think you have been here about a week? "Yes, sir" (second day after 
admission). Patient knew she came to the hospital on a train with her hus- 
band and deputy sheriff, also that she received a bath upon admission. Her 
memory for the remote was fairly good. She gave the names of her school- 
teachers and dates of events in her life without discrepancies. 

At times the patient would appear much brighter, though her depression with 
a tendency toward anxiety would then become more appareut. During the 
periods of confusion the hallucinations invariably became prominent, at least 
at those times the patient would make reference to them. Duriug her clearer 
periods the patient displayed some insight into her condition; for instance. Is 
there anything wrong with your mind? "Yes, doctor, there is something 
wrong; I don't know what it is." Can you think clearly? "Sometimes I can 
and sometimes I can't." Is your memory ail right? " Not much of the time." 
Are uot the voices you hear imaginary? "No, sir; they are just like you talk- 
ing." Upon several occasions the patient was quite prompt in performing men- 
tal calculations, counting 1 to 20 in 7 seconds and reversing in 10. Upon other 
occasions the required time was more than double; likewise in the serial sub- 
traction of 7 from 100 upon a few occasions, with a little assistance, the patient 
was successful, while at others she would rarely get beyond the first subtraction. 

Gradually the confusion became continuous and marked. She frequently com- 
plained to the nurse concerning those who were threatening her, also that she 
was being hypnotized. On March 18, 15 days after admission, she was noted as 
being much more restless and becoming very confused. She was frequently 
observed muttering and mumbling to herself. Within a few hours it was evi- 
dent that the patient became entirely out of touch with her surroundings, coarpe, 
jerky tremors of the arms and legs developed, questions were no longer under- 
stood, restlessness increased, patient began talking aloud, calling out names, 
jactitory tremors of the upper extremity developed, incontinence of bowel and 
bladder occurred, pulse became rapid and feeble, temperature remaining sub- 
normal until her death on March 2G, 1914, 23 days after admission. 

The prominence of the ideas of self-reproach, the gloomy outlook, 
the depression of mood, restlessness, and anxiety bear great l-esem- 
blance to the depressions so frequently observed at the involutional 
17 
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period of life; yet the frequent episodic disorientation 'with subse- 
quent memory defects for the periods of confusion is an addition to 
the clinical picture that characterizes these disturbances as pel- 
lagrous. 

This type of depression was observed only among females and at 
the period of life when such a condition ordinarily manifests itself. 
Whether these patients would have developed a psychosis of this 
type in any event or whether the psychosis was precipitated by the 
advent of pellagra is, of course, not answerable. That the existence 
of pellagra can alter a primary mental condition was observed in a 
number of cases. It is therefore possible that, in the instance of 
these agitated depressions at the involutional period of life, the pel- 
lagra simply supplies the elements of confusion to a psychosis that is 
quite independent of this disease. 

Pellagra Manifestations in Already Established Psychoses. 

That an intercurrent pellagra manifests itself by certain mental 
symptoms in an already established psychosis was very strikingly 
demonstrated in a number of cases that developed among hospital 
inmates. These cases were of the type that do not in the usual course 
of the disorder show episodic disturbance such as accompanied the 
pellagra. This superimposed mental condition can therefore be 
viewed as pellagrous, and herein serves to typify the mental dis- 
turbance that can be directly ascribed to this disease. Two cases of 
feeble-mindedness, two of dementia precox of paranoid type, and 
one epileptic with a general mental deterioration developed pellagra 
after a lengthy hospital residence. 

The original examination and series of clinical notes taken in these 
cases established the mental condition of the patients. As the somatic 
signs of pellagra developed, the clinical notes showed these significant 
entries: "Patient is confused," or "is very restless, disturbed, and 
confused," " is disoriented." In the instance of the epileptic the notes 
taken described an excitement in addition to a mental confusion that 
had never been noted before. The two stationary dementia pracox 
cases that were personally examined at the time pellagra developed 
showed, in addition to the fundamental disorder, a disorientation 
for time and place that had not existed previously. The memory of 
the patients for recent events was greatly impaired. This retentive 
defect was easily demonstrable when tests were applied. A mild 
restlessness and apprehension were observed at this time, while at no 
time had these patients shown any other behavior than the quiet, 
placid, automaton-like existence so constantly observed in a station- 
ary dementia prsecox. There was no doubt as to the simultaneous 
existence of pellagra and a psychosis or mental abnormality inde- 
pendent of pellagra in these cases. As the pellagra manifested itself 
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the primary condition was altered by the development of a confusion. 
This coincidental development in cases that do not show these epi- 
sodes of confusion in the ordinary course of events is sufficient reason 
to ascribe this superimposed confusion to pellagra. 

The coexistence of pellagra and an unrelated mental disturbance 
accounts in all probability for the number of cases that are grouped 
as " dementia prsecox reactions." The histories of 34 cases thus 
grouped were reviewed; in a few instances additional information 
was received at a date subsequent to the time when the diagnosis 
"dementia precox reaction" was made. In 12 cases a very signifi- 
cant history of early peculiarities and oddities in conduct was ob- 
tained. Although the anamneses were net as complete as desired, 
yet in general a description of a personality having the character- 
istics of the shut- in type described by Hoch was obtained in 12 of the 
34 diagnosed as dementia proccox. This peculiar make-up antedated 
all pellagra by a number of years and is unquestionably not depend- 
ent upon this disease. 

In the instance of pellagra and an unrelated psychosis the mental 
picture becomes atypical. The fundamental alienation manifests 
itself either in all purity or is distorted by the addition of confusion 
or mild delirium to the already existing mental symptoms. A num- 
ber of such cases can be quoted. It must be understood that in these 
cases of pellagra complicating another mental disturbance the pre- 
existence of the latter was unquestioned. Its long duration previous 
to any pellagrous manifestations and its typical course and develop- 
ment over several years left no room for doubt as to the independ- 
ence of the fundamental psychosis. In three cases a well-developed 
dementia prsecox preceded all physical evidence of pellagra by over 
10 years. Upon admission to the hospital, information as to previous 
condition is usually meagre. The patients present a picture quite 
typical of dementia pracox, although transient episodes of confusion 
are occasionally described. These are believed to be the pellagrous 
manifestations. It is customary to group these cases as " dementia 
pra3cox" type, yet the type existed previous to the pellagra. The 
mental disturbance that is associated with the active physical signs 
of pellagra in individuals previously normal always had in the 
experience of the writer the primary disturbance of orientation. 
Without confusion or periods of confusion, without delirium vary- 
ing in severity and duration, from observation the writer would 
hesitate to ascribe an acute mental condition to pellagra. The 
mental disturbances that accompanied evident pellagra were so con- 
sistently of this nature that in the absence of these symptoms the 
mental state must be regarded as probably due to some other agents 
or at least as very atypical. 

Another possibility must he entertained when the complication of 
a previously existing psychosis and pellagra is considered and that 



F«l>ruary 4, 1916 240 

is, To what degree may the occurrence of pellagra serve to bring out 
a latent mental disturbance, particularly of the dementia praecox. 
type? Whether this latter condition is viewed as of psychogenetic 
origin or as an intoxication, to have pellagra superimposed upon a 
condition about to manifest itself or requiring just an added stimulus 
would in all probability hasten the development. 

That an increased suggestibility is present early in pellagra has 
been frequently mentioned; that mental confusion and haziness due 
to pellagrous intoxication would accelerate psychoses of psycho- 
genetic origin is therefore very probable. In such cases the coexist 
ence of pellagra and an unrelated mental disturbance would be 
difficult to recognize. For these cases and such others in which, owing 
to insufficient anamnesis, a clear clinical picture is not obtained, the 
usage of an unclassified type (mental) by Dr. E. M. Green is to be 
recommended. 

Dementia or Terminal Mental Conditions. 

With the exception of the atypical and coincidental psychoses, 
the mental states thus far described can be referred to as acute in 
contrast to a terminal condition that has been named a dementia. 
The occurrence of these final or terminal mental conditions associated 
with pellagra is in the experience of the writer very infrequent; 
that is, when pure uncomplicated pellagrins alone are considered. 
The acute mental disturbances (confusional or delirious reactions) 
terminate either in recovery or in a typhoidal state shortly before 
death; in other words, when the patient recovers from pellagra he 
also recovers his mental health with very few exceptions. 

In all cases examined either personally or by means of histories, 
there were but four in which the mental condition at the time of the 
examination could be looked upon as a sequel or accompaniment of 
pellagra. In these four cases the disease was present at various times 
during a period of years. Their histories further showed a number 
of acute mental disturbances in the nature of delirious attacks from 
which recovery seemingly took place. Gradually a general mental 
enfeeblement developed, and at the time these patients were inter- 
viewed the mental state differed very little from the quiet, apathetic 
general mental deterioration such as one frequently finds in the 
terminal state of a deteriorating dementia praecox case. Without a 
history the condition could not be differentiated from dementias due 
to other causes. The memoi'y was affected, but not out of proportion 
to other intellectual defects. 

In one instance the case had all the indications of a general paralytic. The 
patient, a colored female, showed a quiet euphoria with mildly expansive ideas 
mainly concerning her own good health and strength, both mental and physical, 
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gross memory defects and a slurring, drawling speech, tremulous tongue and 
lips, and unsteady gait. The pupils, however, were not affected; repeated 
Wasserniann tests of both blood and spinal fluid as well as cytologic and chemi- 
cal examination of the latter gave negative results. The condition was there- 
fore attributed to pellagra, which in this instance had manifested itself at 
various times during the preceding four years and was associated with at least 
one sharp delirious episode of over four weeks' duration. Following this de- 
lirium the present condition gradually developed. Incidentally, the patient had 
also been a morphin habitue. 

The term " pseudo general paralysis " has been employed in describing cer- 
tain of the mental states associated with pellagra. This term unquestionably 
has been applied to such cases as the one just described, and their general 
appearance and symptomology warrant this comparison with paresis. How- 
ever, in view of our present-day knowledge concerning the etiology of paresis 
and its established entity, it would be advisable to discard this term. The 
differentiation of such terminal states of pellagra from paresis must be made 
by means of spinal fluid examination and specific tests, having in mind, how- 
ever, that, while pellagra gives negative finding.?, paresis or syphilis may com- 
plicate it. 

Chronic mental states largely ascribed to pellagra are those occurring late in 
life. A number of cases were observed that showed a typical senile dementia. 
These were all advanced in years and the occurrence of mental defects of this 
nature could have been expected. Likewise a number of cases with well- 
marked peripheral arteriosclerosis showed a general mental enfeeblement such 
as is usually associated witli sclerosis of the cerebral vessels. That these 
psychoses may have developed at a somewhat earlier period owing to the pellagra 
is not questioned, yet the condition was not different from that usually found 
in association with advanced age and can not therefore be attributed to pellagra 
alone. 

Unbalanced Diet in Cases of Insanity. 

The occurrence of pellagra among inmates of insane institutions 
has been noted by all investigators and has brought forth some views 
concerning its etiology. In general the types that develop pellagra 
have been described as demented individuals coming under the class 
of terminal dementia pracox cases, epileptics, and inferiors. This 
was found to be a fact, though the significance of the development 
of pellagra in these individuals became apparent to me only when 
Surg. Joseph Goldberger pointed out the possibilities of an unbal- 
anced diet. When these cases that develop within an institution are 
further studied it becomes apparent that the existing psychosis as 
such has ho direct bearing upon the development of pellagra. The 
majority are cases of terminal dementia resulting from a long- 
standing dementia pra?cox; a lesser numbjr are low-grade inferiors, 
deteriorated paretics or seniles, and in a few instances cases of de- 
pression associated with motor sluggishness. While these condi- 
tions are quite dissimilar, yet from the standpoint of general be- 
havior about the ward, and more particularly their attitude toward 
food intake, these widely different conditions come to a common goal. 
The case of dementia prascox has apparently lost all outside interests. 
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The patient is inactive, seats himself or stands about the ward alone, 
hides in nooks and corners. His life is vegetative. When directed 
he may without further assistance proceed to a dining room and 
there seat himself with the others. He is heedless of what is placed 
before him ; may eat all or none. If all but the gravy has been pur- 
loined by a neighboring patient he offers no protest. In a slow, 
monotonous manner he eats any food that happens to be before him. 
Without proper supervision it is obvious that such a patient may 
receive either an inadequate or unbalanced diet over a lengthy period. 
Sometimes the gluttonous paretic may find himself in similar straits. 
While to all appearance taking a great quantity of food, this focd 
may consist of any one article of diet that is conveniently near and 
easily handled. The behavior of the depressed, inactive cases at 
the table will likewise result in either insufficient or monotonous diet 
if unattended. This possibility of a deranged diet in the instance 
of a patient devoid of all apparent outside interests, apathetic, indif- 
ferent, listless, or affected in his attitude toward food owing to 
delusions can be readily seen. This possibility becomes a certainty 
when the fare supplied tends to one-sidedness, is deficient in amount, 
or its service is not made with the care and attention this type of 
patient requires. 

Summary. 

After excluding cases in which it was evident that the pellagra 
was simply incidental to a previously existing psychosis, 167 cases 
were grouped under the types previously described. Eighty-four, 
or 51 per cent, were of the confused and 63, or 38 per cent, of the 
delirious type. Sixteen cases, 10 per cent, gaA r e a clinical picture 
that resembled either dementia pracox (11 cases), and senility or 
arteriosclerotic dementia (5 cases). In none of these 16 cases was 
it possible to establish the existence of a psychosis previous to the 
pellagra. These are probable instances in which pellagra served as 
a precipitating factor in the development of a psychosis of the 
dementia praecox or senile type. 

The relative frequency of the types mentioned above applies of 
course to cases of pellagra that are committed to an institution as 
insane. That a large number of cases with mild mental confusions 
are never committed would seem very probable from Singer's expe- 
rience. It is therefore likely that the confusional types are far more 
frequent than the delirious, since it is probable that nearly every 
case of excitement and delirium is committed, while mild confusions 
may not warrant this procedure. 

Physical evidence of pellagra was unmistakably present or ob- 
tainable in the history of every case summarized. The average dura- 
tion of the pellagra previous to evident mental disturbances was 2 
years. The briefest interval between the onset of the pellagra, as 
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shown by the dermatitis and mental symptoms was 10 days, while 
the longest period was 20 years. In every instance where a psychosis 
existed previous to the onset of pellagra the former clearly belonged 
to one of the well -recognized groups and never had the characteris- 
tics of either the confused or delirious types mentioned. 

The writer's first query, " Is pellagra associated with a typical 
psychosis," can be answered in the following way : If uncomplicated 
pellagrins admitted to an institution for the insane are considered, 
the vast majority, 90 per cent, show a mental abnormality character- 
ized by a disturbance of orientation. The variations in the clinical 
manifestations from a mental standpoint depend primarily upon 
degrees of this disorientation. Accompanying this primary disturb- 
ance there are clouding of the mind, confusion of thought, visual 
and auditory hallucinations, apprehension, defective retention, and a 
subsequent amnesia restricted to the periods of greater disorienta- 
tion ; furthermore, the periods of confusion or delirium tend to 
appear as episodes of varying duration. 

Rossi ' mentions the frequency with which the condition he terms 
a depression passes into a confusion. He likewise mentions the par- 
tial inaccessibility of the insane pellagrins; also their failure to form 
a clear idea of their new surroundings after transfer from their home 
to an institution, though they have knowledge of the fact that they 
are no longer at home. He also refers to the insight that these 
patients occasionally have, whereas the effect of the impressions of 
the outside world may be considerably impeded. 

These characteristics are found in the mental disturbance asso- 
ciated with intoxications and infective or exhaustive states. It has 
been a practice in some institutions to group the pellagrous mental 
states with the infective-exhaustive psychoses, while others classify 
the condition among the toxic psychoses. This latter grouping is 
recommended. From clinical manifestations alone the psychoses 
associated with pellagra bear greater resemblance to the toxic than 
to the infective-exhaustive mental states. The deliria encountered 
in the infections are associated with fever. The confused states that 
occur in the course of an exhaustion, while not necessarily accom- 
panied by fever, do not show the episodic variations one finds in 
pellagra. In the exhaustive states the hallucinations are not as 
vivid, and fear reactions are not as prominent, as in pellagra. Fur- 
thermore, the feeling of mental inadequacy is not nearly so promi- 
nent in either the infective or exhaustive states or combination of 
these conditions as it is in pellagra. 

When the mental states found in pellagra are compared with the 
toxic psychoses, of which alcoholism is a good example, a greater re- 

1 Rossi, Pellagra and Its Relation to Psychiatry. Am. Joarn. of Insanity, special No. V, 
1913. 
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semblance is noted. During the course of chronic alcoholism acute 
mental upsets occur and contribute approximately 15 per cent of the 
total admissions to a State hospital for the insane. These acute up- 
sets have the characteristics ascribed to the mental conditions asso- 
ciated with pellagra; that is, one finds states of confusion varying 
in degree, hallucinosis, and delirium. Fear reactions are very 
prominent in the confused and midly delirious cases. The character 
of the hallucinosis is very similar to that found in pellagra. 

The resemblance is not clinical alone, but the character of degene- 
ration found in the nerve cells of the brain is similar in botli condi- 
tions. Dunlap * has reported three cases of pellagra that showed 
axonal degeneration of cortical nerve cells. Singer and Pollock 2 
found a similar condition in pellagrins that died during the acute 
stages of the disease. Axonal degeneration 3 has also been noted in 
chronic alcoholism. Dunlap found this change in a case of Kor- 
sakow's psychosis, and he quotes Cole, who reported this type of 
degeneration in either the brain or cord or both in alcoholism. He 
includes beriberi with pellagra and chronic alcoholism as conditions 
in which this form of degeneration is found in the central nervous 
system. Quoting Dunlap further upon this analogy : 

In the absence of a clinical history, we have no means of saying on patho- 
logical evidence alone whether a given case is one of pellagra or of central 
neuritis (Meyer) or of alcoholic psychosis. 

He concludes that possibly a cell is limited in its reaction to an 
injurious agent and that axonal degeneration of a nerve cell is its 
particular manner of responding to any one of a number of injurious 
agents; yet to the writer the interesting point lies in the fact that 
this type of nerve cell degeneration has been found almost exclu- 
sively in these conditions, alcoholism, pellagra, beriberi, and central 
neuritis (Meyer). 

To continue this analogy from a clinical standpoint, the occasional 
very evident peripheral neuritis found in pellagra is of interest. 
When this occurs to the extent found by the writer in four cases, the 
similarity of the condition to the Korsakow psychosis is very strik- 
ing. These four cases showed weakness of extensor muscles to the 
degree of drop wrists in one case, while three showed pronounced 
involvement of the legs. Deep reflexes were entirely lost in the areas 
involved; also sensory disturbances were present. These physical 
symptoms, associated with mental confusion, hallucinations, reten- 
tive defects, and, in one instance, a true confabulatory state, com- 
pleted a picture that had all the cardinal features of a Korsakow's 

1 Dunlap, Charles B., Pathological Changes In the Nervous System In Pellagra. State 
Hospital Bulletin, vol. 7, No. 4, p. 488, New York State Hospital Commission. 

* Singer and Pollock, Archives of Internal Medicine, June, 1913. 

* William G. Spillei" — American Journal of Medical Sciences, January, 1911 — found an 
axonal degeneration of nerve cells in the brain as well as in the cord. 
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psychosis. This resemblance accounts for the grouping of the pel- 
lagrous psychoses with the Korsakow conditions by Mongeri. 

Furthermore, the development of a chronic condition of general 
mental enfeeblement after a series of acute upsets during the course 
of alcoholism is common experience. A similar chronic mental en- 
feeblement is claimed for pellagra, though in the experience of the 
writer this was infrequent. 

In the atypical mental states found in pellagra a counterpart is 
found in alcoholism. While the majority of the alcoholic disturb- 
ances come under well-recognized groups from a clinical standpoint, 
not infrequently cases are encountered that bear a great resemblance 
to the paranoid form of dementia precox. The differentiation can 
not be made in a number of instances. As previously mentioned, 
similar atypical reactions are found in pellagra, and result probably 
from a combination of conditions. 

The second query, " Does the pellagrous psychosis compare with 
psychosis of known origin," is then answered in the affirmative. 
The similarity is all in the direction of the acute alcoholic psychoses. 

Suggestions as to etiology naturally arise from this comparison. 
While a resemblance to the infective-exhaustive state exists in the 
presence of clouding of the mind, yet in these conditions one has 
fever present or a state of physical exhaustion. In pellagra, fever is 
characteristically absent and physical exhaustion is certainly not 
essential to mental symptoms. Certain of the differences in mental 
symptoms encountered in these conditions have already been al- 
luded to. The question of a toxin resulting from an infective 
process is therefore to a large degree if not entirely ruled out, though 
the possibility of a condition similar to syphilis, in which infection 
with elaboration of toxins over a long period occurs without fever, 
must still be considered. Yet, taking into account our experience in 
larger psychiatric hospitals, it is difficult to ignore the frequency 
with which alcoholism is associated with similar mental states. 
When clouding of the mind occurs from other causes a febrile state 
is very constant. 

It is therefore suggested that in the instance of pellagra the symp- 
toms do not result from an infection, but from a toxic substance of 
a chemical nature similar to alcohol in that it has specific deleterious 

properties. 

Conclusions. 

The psychosis that accompanies pellagra has the characteristics 
of the toxic psychoses in 90 per cent of the uncomplicated cases 
admitted to an institution for the insane. 

It has great resemblance to the acute alcoholic psychoses. 

When pellagra develops in an individual already insane syn- 
chronously with the physical manifestation, a mental confusion or 
delirium may be added to the existing psychosis. 
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Were an etiology to be suggested from the mental disturbances 
clone, the causes would fall among a group of agents similar to 
alcohol in that they are not products of bacterial or parasitic inva- 
sion of the body, but chemical intoxicants in the narrower sense. 

Grateful acknowledgment of my indebtedness for assistance and 
valuable suggestions is herewith made to Surg. Joseph Goldberger, 
Surg. Edward Francis, Surg. C. H. Lavinder, and Asst. Surg. R. M. 
Grimm, of the United States Public Health Service, and to the 
trustees, superintendent, clinical director, and members of the staff 
of the Georgia State Sanitarium, Milledgeville, Ga. 



PLAGUE-PREVENTION WORK. 



LOUISIANA— NEW ORLEANS- PLAGUE ERADICATION. 

The following report of plague-eradication work at New Orleans 
for the week ended January 22, 1916, was received from Surg. Creel, 
of the United States Public Health Service, in charge of the work: 



OUTGOING QUARANTINE. 

Vessels fumigated with sulphur 6 

Vessels fumigated with carbon monox ide . . . 10 

Vessels fumigated with cyanide gas 8 

Sulphur used, pounds 440 

Coke consumed in carbon-monoxide fumi- 
gation, pounds 14, 500 

Cyanide used in cyanide-gas fumigation, 

pounds 

Sulphuric acid used in cyanide-gas fumiga- 
tion, pints 

Clean bills of health issued 

Foul bills of health issued 

FIELD OPERATIONS. 

Rodents trapped 

Premises inspected 

Notices served 

Poisons placed 

Garbage cans installed 
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BUILDINGS RAT PROOFED. 

By elevation 

By marginal concrete wall 

By concrete floor and wall 

By minor repa irs 

Total buildings rat proofed 

Concrete laid, square yards 

Premises, planking and shed flooring re- 
moved 

Buildings demolished 

Total buildings rat proofed to date (abated) . 

LABORATORY OPERATIONS. 

Rodents received by species: 

Mufi rattus 

Mus norvegicus 

Mus alexandrinus 

Mus musculus 

Wood rats 



7,491 

0,996 

900 

6,598 

38 

127 
152 
1X5 
'291 
755 
4,173 

111 

90 

99,923 



M0 
746 
116 
6,369 
202 



laboratory operations— continued. 
Rodents received by species— Continued. 

Muskrats 8 

Putrid (included in enumeration of 

specie ;) 38 

Total rodents received at laboratory 7, 581 

Rodents examined 1, 843 

Rats suspected of plague 31 

Plague rats confirmed 2 

PLAGUE RATS. 

Case No. 274: 

Address. 517 Toulouse Street. 

Capture! December 4, 1915. 

Diagnosis confirmel January 19, 1916. 

Treatment of premises: Intensive trapping; 
destruction of rat harbors; rat proofing 
adjoining promises completed. 
Case No. 275: 

Address, Wharf No. 4, Westwego, La. 

Captured. January 7, 1916. 

Diagnosis confirmed January 20, 1916. 

Treatment of premises: Intensive trapping. 

FLAGT7E STATUS TO JAN. 22, 1916. 

I^ast case of human plague Sept. 8, 1915. 
Last case of rodent plague Jan. 20, 1910. 
Total number of rodents captured to Jan. 

22 583,511 

Total number cf rodents examined to Jan. 

22 320, 623 

Total cases of rodent plague to Jan. 22, 
by species: 

Mus musculus 

Mus rattus 

Mus alexandrinus 

Mus norvegicus 



e 

18 

11 
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Total rodent eases to January 22, 1916. 
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